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(54) LASER BEAM MACHINING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam machining 
method in which the surface of an object to be worked is not 
melted without generating unnecessary break on the surface of the 
object. 

SOLUTION: The laser beam machining method is provided with a 
process wherein the irradiation of a laser beam is performed by 
focusing a condensing point to the interior of a piezoelectric 
element wafer 31 fixed on a wafer sheet 33 having elasticity, crack 
regions are formed in the wafer 31 along each of a plurality of first 
truncation scheduled lines which extended in a first direction in the 
wafer 31, and crack regions are formed in the wafer 31 along each 
of a plurality of second cutting scheduled lines extended in a 
second direction which intersects the first direction in the wafer 
31; and a process wherein stress is impressed to the wafer 31 
through the sheet 33, and the wafer 31 is divided into a plurality of 
piezoelectric device chips 37 along the first and the second 
truncation scheduled lines with the crack regions as starting points 
of truncations. 
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»3 tD^^^SiS-r S^^^r^ LfrO<^&ft|g5<aft$fl)<D|n]l*:£ 9 0 ° gx5i5CEf?n 50 
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ti^-So mmmftmi 1 i i^^>^^E\^t^^.%mt tr-^x-/u -y * i 1 9 

Win. c ©EW^nfcniajttisjy^'f *n^»;n7-io3 &tf*ft/8 u>x 1 0 5 

£385® L. fiOX»a» 1 CDWm^fe^ -4 is 5 «5**tr£ffi 3 ^I?§t5o 
[0 0 3 4 ] 

U— "IfinXSB 1 0 0 lifSlC, e-AX7U 19. £V ^o^-;^ =y — 1 0 

3 Rr>**^ffl u>x i o 5 i: vytm±icmw£ ntzMmm? 1 2 1 Rzfmmu>x 1 2 

3^1x5, SSif 1 2 1 tLTSMxlJCCD (charge-coupled device) ij * =y & 

0 5. ^^a-Tv^-v— 103. tT — i»77"U-y?l 19 ^SiS L. MUVX 1 2 
3T^i?ntgi*?l 2 lflg?n. 8®f-?tS:3o 10 
[ 0 0 3 5 ] 

lx-HfilOXSB 10 Ottf^K. 1 2 1 fr6>ffi^£ftfcM<i^-*tf AyD^ft 

5Hif- *&S» 1 2 5 U — If 1 0 0 £f***t|»T S£#W»tt'l 2 7 i 

. i29t. asanas i 2 5 mmf— zzmiz ltisb 

1 1 7 T'fgiLfcnI^7t'D«^^au5 3 ± tc 1^ to ^ 3 ft & © J* j£ ^- * SSI? "T £ o 

c o&js-r — LTxf-s?«»» li 5<fzixf-j|i i 3 z&mmmt 3 £ 

tic J: *). rTM^O^^A^M 3 K^^ivtc-T^. *oT. JUi!^- 2 fiaSSP 1 2 5 l± 
t-b7*-AXax7 h i: ITtliEtSo ir/c. tiffl!^- * MSgfl 1 2 5 (±. «{gJ7*- 
ZftmiC LT8I 3 ©I^i^f Olir-^?:iilt5 0 C ©Hftf*— * tt£#*!J1SS$ 

1 2 7 ^fr^JfflJgPTg-aifLS^^itl. tz^f l 2 9£S5tl5. CtlCi!) 20 
. ^E-£ 1.2 9 Cl^Iftftfg^jnS. 

[ 0 0 3 6 ] 

^tfcftlfllgp 1 2 7 (ctt. Xf-y«»l» 1 1 5 i>60f- gS.f-?iIS 1 2 5 
*^<OH# : r r -^^^A73 b. cne.O^-^feKtcbTl^-if^igSiJPgP 1 0 2. gig? 
fflftM 1 1 7 RtfX-r-— S'MfPflS 1 1 5 It fa*?* <L fctiv. U-+finXSS 1 004 
{**1W»-*-S. ioT, 1 2 7 ttn >fcf ^-^3.- >y h LTlSt5„ 

[0 0 3 7 ] 

^tc. mi 4Rzfm i 5^rfflv^T. ^mmmmiDm i wtcflia -(finx/jjs^iiB^-r 

So 0 1 5ti. d^l^ — •'finXyjjS^^B^-rs/c^tD^a — ^ — inXttSi^ 

1 1±->V n >>> i;\-e^5o 30 

[0 0 3 8] 

te*.»c3SrJ^T» tolSftft l E J* LTSB4i6SXtt'»iR©^4^»SO I/— »f * L « 
— -If #8E 10 1 ^IftS ( S 1 0 1 ) o 3fcfc\ iDlMlft 1 <Of S^ISt 

ll^ftsti. (s i o3) o c*u±. if* l oikftA p #inx*fSi$i 1 © 1*3 » tee 

B£-£3fci6&c. 4ni}tfil©ai3fcfiltSl/-f^Lc!)i)t^^l*Pi:LfcfeI 
1 OZ|ftSfiO»li-F*5.- !l<0»Iri*$ft:l»S! i .2'7 tX^J?tl5. 
[0039] 

ftlX'ttfttt l*>r- 1ffi0X«B 1 0 0OSi^l0 7{CtitS„ ^LT. giilffl^jgj 40 

1 i 7!b^Br^7fe^li?€TjQlWttllS:f^t5 (S 10 5) o ffljnfeMf 

s^-r > 5£:^triqx*tM i <bmm 3 ^mmm^ 1 2 1 tj; Ditts. t<o««-r- 
^tis^^— >SQagi5 1 2 5ti.?.nso c ©ig^^-* tso'^tisr- *$asgfl 1 

2 5 tigUffflDfcjg 1 1 7 <DWTSi7te<D}ij£#an£ 3 fc.filtS <t -5 sr^jS^-^sts-r 5 - 

( S 1 0 7 ) o 

[0 0 4 0] 

Z<DM£.T-2 l±Xr— i?m»1» 1 1 5 tci£.£n^o. X^-^SH9PgB 1 1. 5t±. ci<DM 
fef-?*l(:LT ZHXt— 5M 1 3 5: Z $fi ?j |6) <D g ft S -tfr 3 (S 10 9) . C tltc <fc 
b. a^fflJfejg l 1 7 ©Rlffi3fe©<ft^*^®.3 Kfilt5 0 &:fc. g<H-r-- * ©USB 1 2 
5tt»®f-?ES^^T..ftlfrfg7^V5*$tflrai»t.aiOSffi3 0jS*I®f 50 
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, c*Wc.J:9*^*i29 icWffi^m.^ S v 5 MiS<Ot£^;iS^^«^^n^o 

[0 0 4 1 ] 

ikffcftJSUSB 1 2 .7 Kltt^A>>X^-y 7"S103 T* £ *l fc &W}M "f— £ A* X tl 2 tl T.fc 
!)« C <D&Wim."r— ZttXr- ^felfllffi 1 1 5fcaS5ft.S. X^-^frJ'M 1 1 5lt£<D 

(iXf-J' 1 1 3 tc ± »9 ilDl^f^l 1 * (S 1 I 1 ) o 

[0042], 

^{C, U— «f ftiff 1 0 1 fl» 6 U — -fft L ^r^^^-^T, U — If ft L ^ in I M #i f& 1 ©I 

ffi 3 > 5 (cjsa»-r 3o u— if ft l ©mft* p t±iaiM*^i 1 ortgpicee 10 

v-YV5tCjG-5,J;5tCX|ftX^— vMog-^YfftX^ — S? 1 1 1 £*£Iti2HtT. jgi£$a3 
i^*«»iM7'^ 5 <fc o tJ»II3lt*18 1 ©F«3gP(CJgfig-r 5 (S 1 1 3) . 

SOI^^ia 1 3rgj#r^$£^'f > 5 ti&o Tftlf 3 C £ <fc t> , finlJt&ftl fc.WWT 
3 (S l.i 5) o cmcXtK ioiStSi l *->'J nyf 7 7c^f]i-2, 0 

[0 0 4 3 ] 

1&l<Drtg|5fc:jf|ftj5p:&£-*3-tfT. y^;l/X l^-+f ft L & m Vft ^ 5£ v >5£i»LTV^ 

0 * LT, XiXf-v' 109^YfftX^-~>*lll £r*£lj£-tf 3 C t \z. <fc t) , P 
fcflJW^S^'l' > 5 izfe-o T^1?*TV^„ cntiD, &fCSli§e (09 * t£ -y p 20 

«, kmam*. mmmmitmm ttwm^iz^^ 5 t»a <t ? tanx**** 1 <d\h 
&icb&, lti^„ taxw*^o%»fr;5@m^f5re»^<oe^A'!s«. jhix»*»*it 

-Y >5 tiftoTlipiSifti 1 ^W-S.c tic<fc ?k Jfc««/h£a;2j-einx2tfcft 1 *wmt 
scitftn. cnfc«tt) % joijifti 1 cos® 3 fc^jwr^^^v > 5 ^ e.^nfc^F^ 

g & »J ft £r <r t& < ipx^^^j l c 

[0 0 4 4 ] 

1 O'rtWfcjfeJfcjfi P ^^tJH±T. /^yl>X \s — If ft L ; £ , ^JW^^"5'^' ~y 5 fi§ M L T t -1 -3 0 
i^T, ^;l/X 1>-+Fft L «finl*ffe%» 1 *aiflb\ iPl»^il©Il3 T'tt/^l/XU 30 
-If ft L ti t A/£95l|X£n&^cD-??. i$Ili««tfgaT'il3 3t»«j«B«©^^-^ 

[ 0 0 4 5 ] 

-aJiKBJ Lfei ? itm i wicfcftfcf. Ani^f*^ i <omffi3 t^oif g7^y 5^p,n 

fc^Fj&Ba«n*8»A*kus c t4<, #«f*^.y jLJ^frzm k> mt c t 

#t?#«. SS^c*S/•??->*^fi!c^tlTv^^irax^^*%l^», £E««^ •> ji^^^b^^ 

[0 0 4 6 ] 
[0 0 4 7 ] 
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ti6©»«tttttRl|i.t5WPtH«-e*5. 
[0 0 4 8 ] 

©U-fJtigl 5, 17, 1 9 6 nftEOO U— +T ft£riral*tftft 1 - <0 F*J «P HI 

. P *^fc*T145^(q)frf,IM UTV>3„ U — +fftjgl5, 1 7 e> U — +F ft 
«iOI*fftft 1 0*BB3*>6AI# , r*. U — If ftiH 1 9 ?> <D l>— +f ft ttiolfcf ftft 1 <D 
tl3A^A»t5„ iltiitilf, *!&<D P — J fyt'M%:m^2>(DT*. U — -«f U 
-ifftlCtt^T'SV-tf'bZ ^ii^&b-tfftT'&o Tt« jRftjSOWMftfc^ft^lR 10 

^ft?©Wfi££-<i:3 C i: # rI tig £ 3: 3 „ CCMT«ttEOOU-«ii 1 5, 1 

[0 0 4 9 ] 

€t5SSET$5, COWtt", — 1fftS2 3 jtfttSrM^-f V5 fciGoT-^J 

tCl2B?nrcHO<DZ 1— fftigigfl 2 5 . 2 7, 2 9 ^ixT^5. 7 b-f)tSg|! 2 5 , 2 
7, 2 9 <D&> *> V» T m Eg ^n/c U-tf^S 2 3 6 tt}&t 2f ftfc U— Iffttf — 

o^jRftjg (fifl*{££ift;& p , ) Srfgfig-T -5 0 dtDW^ < tnif^Br^S-5'l'>5K}9oT 20 
}Sa<D*ftj£ P, , P 2 . - • -^H^titftSilttfT^S^TN 2ralitfif5T|6]±£ 

[0 0 5 0] 

[I2i] 

SffSit-feS. 3fcailtt»8tt4n±jt**«0-«!lTfea. C <D 09 T? H: „ ftaatt*m i: l' 
TL i Ta0 3 fyb'tt&BZ»4 00 /i mgfiff)EtIf 'i? i a (Sffi) ^ffl^TV^5 0 
[0051], 

s 2 0>jtc^^^]»fSBii. m i 4 u— if taisi i o o atfa 19, 020 ic^k 30 
•f £>#§j£2*i3„ 0 1 9 Ri/i 2 0 te^-rsHte-b^'TWWir *• ee**?**^- 

3 1 tt, SftfgiiLTO'J jL/nV— h (7 3 3 fcft^^nt^5 0 d <D ^ x. /\ 

i&i 0 7±t-ti7hjns„ ff^^^?^ 3 i it. 01 9 iztxz n-s «fc 5 fc, 

.73 7(ilsl!gai3 9^tLT^5„ C © HJ gggJ5 3 9 t± , Eti^xAS 1 Ogffit^ff 

nr^-fx^-v 73 7 micBtftz ti-zis*). mwt-?z®2g&3 9 oMicum fen mm a ( 

8 0(imifi)'tfi6EfnT^5„ &:}5; 0 2 0«. EEWfK?.^ jl ;n 3 1 <D P=j gP <D IZ 2fc 
[0 0 5 2 ] 

^tc. 02 i^go^r, m.2 miz&zKm'M&ttn<D®mft&\c-o^Tmw-?z 0 $ 

«lfr#ft#»J:&.5ftgi®1t*m (MS 2 03 £ *5 <^ T t± . LiTaOji^iiSEII 
f^xv\3 1 ) <Dftyk\&&&*mi£tZ> (S 2 0 1 > o ftM1#1£{i. #ftftgft^;&ffl 

«9r«t^K»LTlMiL< {±M^&^&g<DU-lfft L^mf*^* I'-lfftigi 
1 0 1 ( S 2 0 3 ) o m2mic1S^-Zl±. 1 06 4 h mT&S A 

(PW) S©YAGU-f *'lS?tlt^5. COY A G U — +f{±; A-;l/X<Oit) 
IlSSSi!) , 2 OHzffeO, ^;I/Xj|*«6 n st'S^ rt^Xl*';l/*tt 3--0 Ofi J 7 
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So 

[0 0 5 3] 

#«c, wmttmttncom-gzmfeT s cs 2 0 5) „ MMM8©i?tfffls?ns 

^ l iDytmjj&ictsv z>mmzimttn<Dm.M cu— if ^ l ©as?®) *eou 
-if^L«*^£osfi[« ^ifc^-rs (s 2 0 7) 0 i^--»f^ l <omft&<o& 

[0 0 5 4 ] 

0 5 r-mytztirc u— *r K l (Dmytti. q <o&m «t 9 tgj»r*fii*m (s^sr?? 3 1 
©jtw^(RiT*.<D zwx^-v* 1 i 3 o^nia ^wmnm.ttn<Dmmm = mm(o u— -»f « l 

© £t,>-5 B8<1#$ t> alO C tlc&So U — If ft L (DMft&tD^GLm. (^K 

. x — y — z is x 7- — c^mmmmicfs^Tit^ xixf-;i 09, yixt-^i 

1 iRr>*zf4x^-^i 1 3 ic£K>mi&zti%) ±icmm?nrcmmi3 1 0 7 tc*t lt^ 
x/n->- h 3 3 csjf?nft^8f»ttf^^iii-5 cs 2 0 9) o mmnmttn<Dmm 

0 ^LT. »^JS^ 1 2 1 TOtl«eJR»ca-^^T, U — L ©*7tj=S*^BT^^»» 

ogllKfiits i^iczfix-^— 1 3 *&W}-$*tTy * — xm&*ft? (S 2 

1 1) o ci<iTtt, mmmftw. 1 1 7t;: < );oTii5n5BEi*?'>xA3 1 (D^mmm^ 

.*am*7lZll£i5i»L\ ffiST-^j5li3l-2 ISg*tI-3^T, gst 

fflM 117 J&»&ffl#£nfctttf«w»fe#»©«a5±-e«j6*te.£«fc 5 tc zff&x^-^ 
■•i'i3oinfii*atL, xr- ^Mfli-at 1 1 5^ib^-r5o x^— wim® 1 1 5t± 

> SSf-^ffliail 2 5*^ff)tB^f^lcSo*^T, ZiXf-i^l 1 3<DiifiEl^ 

x.«g?jB)t«.i 1 7 frzmMznrcft&&mtimttn<DmM±izM*%:m-£. ?&t>-£>u 

— 2/113 %siats. 30 

[0 0 5 5 ] 

MSffl^jg 1 1 7 £ffift£*l/cft<D:7:a- — * XII -3 U — Vft LCDMftjS. 

*wmttmttft<oBZRumffimicMfcLrcMft&.iz&m?-&2> cs 2 1 3) . dcT-t± 

It Z|7f-^ 113* l^-^ft L Qftttiff ft.K&Sb* <fc 3 fc. £#f?UJM 1 27tf 
X-r — S^MMl 1 5 IctBftfl^jM t) . tB^m^^r^ltfcX^-^SJffliaJ 1 1 5tfZ| 
X-r-2^ 1 1 3 ©gSfil^aatS. _LS£ L/c J: 5 fcx « ISr *f *m <D ff £Ri/js#r ^ 

tc^jeLT^^^nfcu-ifTieLc^^^o^ffis^rcttzwx^-^ 1 1 3*u--Fft 

L (DftMiTj fS]kf£»i£-e& c i: J; 0 . U--1f ft L om^j5oM*t**m<55rt SP'xCE 
■ 6^7t5 (S 2 1 5) c 40 
[0 0 5 6 ] 

, . u-ifft l <Dmftg><DwmnMittn<Dft8i,/\(DMmii t £.T-? z> u-^rfth^mmti 
xf->* i i i ( s 2 i- 7 ) „ u-ifftm i o i *» zmmztitc u—^ft l 

It. m 2 2 »C^£ tl£ «fc 3 jfcftfli L*VX* 1 0 5t«fct>. Pg&-f £ lelgggfl 3 9 <Df3fcB 

Mft& p ^ffitts «t -5 tci^sns.. ±^ Ltcmm<Dm«i — >t±, ieuss^^ 
3 i fr^iscsi r/wxf 7/3 7 £#&-r sfc«6(c, bis -r is ss g& 3 9 <omicm 
&znrcfflmicu-^ftLtfmMznz£?icmmztiTisr>, u-ifftLvmmvin* 

1 2 9 T*68agL&#e> U-*fft LtflltJnSi: i: tc & S „ 50 
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[0 0 5 7 ] 

£ c t-, wmtimmmicmmztiz y— if * l it. m^mu^x i o 5 m 0 m 2 2 
ti§ «t 3 (c, •> i/n 3 1 to*ffi ( u— if* l A<A9*f -a ffi) tcjgfig^nfc 

lasssc 3 9 ic is-yfK l ifimm-$ti%:^ft&-vmft?tiz>o c-oi^c^ Hssas 3 9 ^ u 

-If* L tf»S|f?n4l,^Sf U-1f* L *Mft.? Z> £ tlc£K>. Is-*? ft L A< HI SS 95 3 
9 AS* T SCOPES <♦ c i: A<T*i§r. HJJ^gp 39^ U--->f * L A> <E> {%mt 3 C i: A' T? l £ 5 . 
[0 0 5 8 ] 

U-1f*jg! 1 0 1 A^tH£t£nfcP-1f*L*. EESfg?>>:c/N3 1 ©F^K**^ P 

A^ffiH-r s «t a (c^*^-^, c (omitM p fcfctt-s u— if* l ©x^.^^- ^SA^»fw 

■ CDHEmm^'y iA3 l COrt^{c33ttS**jSPRr/^-rOJfifig©*tC^/jN^:^^>v ^^i|e9 

R&? c <t a &i^o 

[ 0 0 5 9 ] 

^tc, 02 3~@2 7 tlo'^T, U — +F* L <DMit&l£&MmkT 5 v ? *Bf£? 

s^fco^TiwtSo m 2 3 ic^?nzmmjjftBVi(D®mtt£ittft 3 2 (*si®te# 

ft) fcSLT, «»r»feSfi3 2<DrtgP{c U — If * L (DMyt&tftiLm^- Z> £ o lz V — ^it 
L&mMT&C tlz£<). 02 5{C^Sft5<t9(^ «»T»Si*m3 2 <D ft gfS 

:|5tt &$»*;&;£ tf^ ^ifi&© /Jn & ^ ^ *«f!g 9«l?nS, '$fc, U-1f* 

L^Jfc*j£A<U-1f*L©*«Uc3gM^£«»r2*£#*4 3 2 ©S^7?IrI D tc&KiT 3 «fe 3 20 

iz. u-if * l (DMgi&z^nyjmttmtin 3 2 o^ntffeiff; nti^„ 

[0 0 6 0 ] 

U— *f*lH 1 0 1 A^t It lx-+F ft L at/5;l/y0RtetH#f C fcA^e.. U— 1f*L<0;fe 

W±«8T*fii*m 3 2 ©M^fro ^®tigE9 tt, g 2 5 titns 

<fc?^. <ZJ»r*f**m3 2 £Dfi#77lRl D T l^ — If * L <Dj£fiM;fc 3 W±lJ]»r*f 

3 2 O^KjjgflEtcMJS LfeBBBB** LT»§© * v -y 9 Affile 5**1 TV> < ct 

lc^5„ U — tf * L ^jfe4M£3i^tegj»T*f«i#!ft 3 2 ©^I&jigfcjK tSciitJ; 
5, g26(ci?n5i5t, ^ ^ ^ Si 9 <D 53 PS £ 3§ < LT« Jgfig JtiS^^ 
ffii^ 9 £>8Sc£if ^-T c i: t, RTflgTfe^o $fc. U-lf * L <0ttlg£ £ W±SJ»r *f**f 

ii< tSC tic i 9 N @ 2 7 ^ £ ft 3 <fc 5 > ^^»y^M^9A^ 30 
Is If* L O^STalRj^^U^i^J^fM^W^ 3 2 ©£M2r IpK ^3:^15 U-1f* L <Dil*. 

^«©i!i73iRj{ciGo T^^wtcfgfig^n^ c tier* z 0 ? ^ y tmm 9 m<r>r$ffi (seg^ 

ft3*5-y * Stf 9 OS) '<DWSE(4. l^-1f * L ©H t> il L & & R ^ #r *f Si *m 3 2 
[0 0 6 1 ] 

12LftlIff)aB(^?-y^oTi'7'y ^®JSE 9 A^^c^tlS i: (S2 19) , * 
SM^^BlftnXti^^Sft^t «fc # fc-^^ -y ^®igE9 Affile ^ttfcgP 

C^lirT, ^J«f«^«»^rtgi5 (l)l£^fitffff)I«) ©Zacjgfig^nfc* 40 

5 >y ^ mm 9 z&mzitT. wmttgtttn*z^v * mm 9 tfm&z tirc&.mT'®8i? z 
( s 2 2 1 ) „ 

[0 0 6 2] 

i2 8~i3 25#ILT, Mfi5^^9iin{c«t 3#[T#«i#»<Dt?j®Hco^T 

Cfrnm?'}.*^ 3 1 ) ti. D->y;l/*;I/^3 5 tc ttit ^ tifc ■> x h 3 3 iz&nz 

fR?l^+ ^34 A'gtfn5f?|l>y- (a^-fr-T) v imm-- H;l/3 6 (ifffigi5«) 
. tlQ&-- K;l/3 6 ^^®I^1+Sfc46«lraBE^- K;l/^MJ§g (0^-&T) f^SLTt' 
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£3„ &43> 12 8-03 2lCfe^Ttt, 08835 3 9 ©I^Sr^BS IT^5 0 
[0 0 6 3 ]' 

. If^WX'f'? 7°3 7 tc^jS-T -5 {uS(CCR?|^--v 7^3 4 %ifio'ttT^< 0 >y £ 

3 4 ^»St5fftT;WXf 7 73 7 Kifi&fe L< l± 3 & £ * tc ,1? > 7mW 

^r^K^-tir^ :tKJ:!i,'82 9K^?n^»<t5(C ^ -f -y ^ 3 4 ki^^t" 
'WXf77"3 7 (EE«jg?-> 3 1) ?:!Rf Sl+5 0 W.^ T * v 5 3 4 IZ ft mt Z> E. 
lf^Xf7 73 7 (EiJEf * i a 3. *R1« *8 fc, 03 OK^StlSi^K 

Etr/WXf.'yys 7 \Z *f JS"T 3 ffiS lz tQJEEr:- 6 £ «j 2 -b»r 3 „ 10 

[0 0 6 4 ] 

toffi-— F;I/3 6*^i/n->— h 3 3 <OlitcSgLT;b>f.MttiinE-- K;l/3 6 

fiA->-F3 3 A^itS t**lcbQfc- — h'Jl< 3 6 *) i 

3 i tc^g&fr ejcs^^reriip^nT. ^ y ^M^9 tfieicsnTi^ 3./\&-fricmtitf 
sr-fSg-r & c t ic j; o , -> i/n 3 i a\ m 3 1 ic^-^ns <t -5 sj-sg-rsff 

tf^UXf 773 7 <Dffig|5{c*3VNT§JBf ? tlT. Eff/UXf 7^3 7#EE«Jg?'y- 
Ji^3 1*>6#8t2-*l£e:£:f;:;&.5 0 -JiAiz-h 3 3(i, ±^LfcJ:d(cite#tt 

LTt/V^co^r, #W#&£*i/cEE«7 ? ^'i'X?->y :/3 7 tfMWtT & <D <1 

20 

[0065]. 

fiuEE-— 3 6 i/n~> — h 3 3 j&» 6 SUn 3 73 1*0 fc- © £ -£ § „ •* >y ^3 4R 

tfifaff-- K;b 3 6 &&§h? S i: . ^gt^nrcBEW^^-YX^ >y 7 3 7 • 14 RSI?-* -y * 3 

4 tSibtl/ 1 !©!*, 03 2(c^?ti5i9fc> «> i ^ ~> — h 3 3 fr> £ It £ ti Z> C t lz 
&-5o C<D£%, iil4^^*yi7-7n-gI^ffl^T s * > i 7* — £ 0 3 2 <*> 
^E(]B73(rI{c3S»9 . »ffi?niii?|ft >y ^ 3 4£KitTI,>5Etf;WXf 77°3 7 
t. •> ia->- h 3 3 {c{£3fS tlTU^BE^*?^ :n/> 3 1 (S®) i: -Y ;t V ^ T — gfc 
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[ 0 0 7 5 ] 

f?lf +7^3 4tEfff ->iA3 Uff StfctE, ftlff^— F;I/ 3 6 Ic 

«t tiff^*?^ 3 i £-*a»r-r s «t •? fc lt^s cntcHie>ns c < , sns— 



(15) 



JP 3761567 B2 2006. 3.29 



mm^v i»3 i zwmz uremic tiam- — k ;i/ 3 6 te <t 9 eeh«^ •> ^ ^3 1 

ffl*>ft£ C £: t) , ff«7^WX^>y 7 3 7 <7>S® fcgtgtfttitf "T 3 £>;£B& <* C i: #T* 
[0 0 7 6 ] 

£fc. JS^t^l 2 1 fcLTg^gfflOfeO^ffl^Sc ttC<tt), U — If ?t L ^SttTt 
?ifflLT7* — ^XsSSI^Hfd c fctfT'tS. £V * u ^ y * 5 ^ — l 

0 3iffll^Rfct)li:A-757-^ffiV\ LiOA-7i7-i: U — +f ft J@i 1 0 1 t <Df3 

C<Dt%, 7* — fc46cDU — V ft LK 3; *).WtSi1ttMt#nK — .. 

5 7* — #XiS&B$tcU — +fftitil o 1 5 ggSf 2f ft S W — -^ft L Officii. 

[0 0 7 7 ] 
[0 0 7 8 ] 

Rtf * ©iS€&©*lc5fcK8B*}gJ*£-e&&KSJgJ«Xgfcx JBJ82Tft;fc3feH»©<&«fc:T 
[0 0 7 9 ] 

KI^<i)^fcT#SilteW&#gj»r;*ftS c i: 0 > %I§^Si6tI< / ft 4 is > if 

fc\ ftasatttma:* mi&znrc&n&<o{iLmTtymzttz>(D-e. vim v> ft &&&&&& 
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